Perturbed IFN-gamma-Jak-signal transducers and activators of transcription signaling in tuberous sclerosis mouse models: synergistic effects of rapamycin-IFN-gamma treatment.
Tuberous sclerosis complex (TSC) is an autosomal dominant disorder characterized by widespread development of hamartomas, which is caused by mutations in either TSC1 or TSC2. We demonstrate a dramatic decrease of IFN-gamma expression in tumors and mouse embryo fibroblast cell lines that lack either Tsc1 or Tsc2, which is reversed by rapamycin (mammalian target of rapamycin inhibitor) therapy. Increased signal transducers and activators of transcription (STAT) 1 expression and phosphorylation at Ser 727 and increased pSTAT3 Tyr705 levels also are seen in Tsc1 null and Tsc2 null cells and in tumors. Treatment of Tsc1 or Tsc2 null cells with IFN-gamma induces apoptosis, in contrast to control cell lines, with reduction in pSTAT3 Tyr705 levels and major increases in pSTAT1 Tyr701, bax, and caspase-1 and -9 levels. A combination of IFN-gamma and rapamycin is markedly synergistic in induction of apoptosis in Tsc1 or Tsc2 null cells because pSTAT3 Tyr705 phosphorylation is abolished completely and the other effects of IFN-gamma are maintained or enhanced. Rapamycin-IFN-gamma has unique potential therapeutic benefit for management of TSC tumors.